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tbs taali of develAiping plams for, aol sstting in opcrstlany aa laaMQ«l 3 u 9 «> 
ois pint fier tb* cu— wi ' u ial ij^Todaetln of e<rlgrl»<a«Qhol (0]%5aU)B]|s 
nie gaoeral plan* fnr this pilot plntg m propoaed. ligr the leaut »7 tlm 
Cbnigia laOloa flar llw lOllintlflB ef pr««Kve imtster 

iBiite itelch mre located at m foamr aarnttetle rdhber plaat la MtmBam 
xeaztor ^7 26 1 - 15 #7 iiWttt 19 at eaiit .IWilaiitts go ’reap—'- 

aiMlitgr of Inatalllws aeae apasifie «E ^ s rtti« > a a a itfca*»tw|^ ^ santmutm^aut a 
praetleal rrepe ae t ag aa thad tea d^osKtaAl 


25X1 


Aa eea oftn Hie eaee la ■ w art wee of HH* heroanemtlQ red tape aiA 

bodgeteoy prablem plagned -Hw cpwaMoe fMa Hw ontaet. Bet^ l^iSIg 
tlo pilot plant had legged sills’ two hniized eperatliig hoars ea late ae 
1955 and never prodoeod eolsloalcQhQl la aecdEetahle foaatltlea. n» 

Qlflo ondmlslag faeter retpaoaihie ftar the plant failure anw a fiaamal 
one lamalvtilg 'ttie hMi c—t of 'ta«Mpai*tlag to the plants the large ^pine» 
titles of 09 and E gaa far ear proaeaaSng nathodUis 


3 s Olhe pxstlen et ’Hnauvorttng Isput naterlala 'te the BatoAeaeiwtHr l»e«« 
tion vea narer aaUaiaeterllar o^ved and ite 1956 the plant ana 
idHi -Hn plan «f aottiag iv a eaupl t el y mw egpezwl^ in BtfrlniMd. 

IB 93 Vs She preainL'tgr ef Mgtoaai ta fatfaxde ^7 09 E - ijB 0 ? It 
van faitp vaald onahle the nov plant to uldllae Iwtiarde'njliere 
09 and B gna »m^p than zeaelTlng idwt hnA haan one af^ difttsr 25X1 

onXtlass mure daaelepMnt plaaa aaan oaOlad far the lagrlxig «f a 
direct £ron Vatfordo te the plant locations ^ 

t. Boginecrtag dealvia far Hia feptond pilat plant ware dream 19 la Blds>1936 
and budget reEnnrta far the proper hiatruanitBtlflin ware mflwi'tted to^a 


esOsdhftsz<>i>-Bs»sfs>isnp>i. 
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s 

' i s ? ' " ' . 
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IfiiilstrF fox Clieaical lB>du«tries» 
tbm plast •arly la 1997 * 


lataat to otaart ^omtrostimk ga 


gtraction had aot bogaaJ 


25X1 


25X1 


ip atelaistratliro ftai bllag la tho Mlalatry 
and roda ood baiaats alovod the projoet to a ataadetill. I I oi^y^ 

] in March 1957^ t bo opespatlca imm at ill in the plaaalag atage aad ooa«L ^ 25X1 


In the erfont that tha pilot nlaat^a 


| 4he jiasic. plant azid ins^^sfflSS^L^tMTdata 

would be as follows g 

a, Xba high praaaaro reactore would be of a tppo demloped at the 
Ca^l steal wmka^ e wployiag the Schiora^ack 
faeturoo The raactorp 

wmU ba i^proaeiaataly 30 ft high with an inside diasMter of 
one and ana-half ft. Unad with stainless steely the reaetor 
could withstand pressures vtp to ^300 lbs par sq in and teiipif m 
tures up to 200^, It was hoped that &wwat^'i'iv\ 

I ^dsfalop a reaetor %2 ft hii^ with an iaSde disMstar of 

three and one-half ft with the sane pressure and tesqperatura ca- 
pacities as the analler nodal. 


25X1 


25X1 

25X1 


b. The planned capacity @f the pilot plant was 600 m/% of CKstjl- 
alcohol par year, with an ai^andiog capacity to reach 1200 m/t. 
Three of the larger reactors aantieiied dbcee would be snployed 
in an operation of this siae. FLant electrical power would un- 
doubtedly eene in off the national grid on a 10 thousand ▼ lias. 


6. Tha propo sed budget for this nl aat. as rmammt» d in 19^^ was for to Billion 

forints. I [this estlaate would hare to be 25X^ 

revised VQfward by another 10 to 15 million forints should ths project be started 
again within the near future. 


7 - 


peak ^^erating capacity, a pilot plant of the 

eise^ proposed would eaoqploy approseiBately to plank teehaicians; four plant 

engineers; one chenical engineer; and one or two chenical researchers for lab- 
oratory programs* 


25X1 


8. For purposes of coaparisoa, it should be noted that a pilot plant of this sise 
and production capacity would be considered snail by UB standards. Se^al 
petro-chemieal companies in the XB carry on operations of this type in pilot 
plants idiich, in maigary, would be large enoai^ to most of the country's 

product need. ®ie Hungarian petro-chesdcal industry suffered and will probably 
continue to suffer from a situation idiich saw c^Dgetent technicians hasistrung 
by lack of facilities and adequate finances— as well as unrealistic adalnis- 
tration by Ministry asBbers idio ware purely political figures with little or no 
technical background. 
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Filot Plant ^ liSuna^ ^Mcrseburg 


— — an cpponmi-By to discuss with 

Xaet Qeraan technicians, an o^synthesis process as it was being carried m in 
early 19?7 at ths I Q Fbfben ^^rrks locatsd in Leuna-MBrseburg. 


10. The Bast Oeraisn process differed frcm the Bungariaa aethod in that the Bast 
Gemans concentrated on prodxasing ccsH»rcial alcohols through the use tof syn- 
thetic hydroearbens, itereas the iltaigarim method utilised crude oils. 


25X1 


11. The Fhrben technicians eadiibited more than a passing interest in the Hiagarian 
methodology due to the fact that the Farhcn precess did not include tha continu- 
ous recovery of cobalt from the reactors— e fhet idiioh caused their ope y e t loii to 
be much more expensive and tine-conswing then our own* 
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JtelteiMB plant opamtlm or 
Htto bat 


13. 


grwt laanth. bnt 

^ J**toea<l^il3r taat qaantltlM ttf hiA 

ti« dtHTiSdi; ««.,«*.. air 1956 P«iue. 

*** * a«n*B and Ew aa rt aa prooaaaw for sjratteallag aloolula 

rwMtwlin lalcaiioua to ib. roapoetiro 

^ a.T *^T*** “ etonglag nf proMaaiag taeh- 

lu-gnoa ay i-aer aolantlfie groi^. Xto laat Otaamaa fait tfatt aUlo^lr 

an^lojod hj tha Hanfarlaa ab— ri<?ii 
"Btontry, it bMt altad tboir faellitiaa and pmpoaaa. 

notawthy f aet eoneanHag tba dOTalcgpaent aaotlon of tba brtoaa 

^,4 **• ^'•*7 anall p r eip a rtlop of prafanlaoHl tack* 

to labar. ». wtio of prafaaalonl «»ginaaM^ 

ytfcll lad Ubowra at tlw Kaat Sann rSL plant 
f.,'---,. ^ Jkborora, aa ap p aaa d to a ratio of oaa to 18 in bat 

Ow iw gta tw e«ag?la Maa. Iha vidarlorlag ablanatioa fta thia Itnatioa ia?^ 

Ifc-iSTbrSirSaS^'* ** •el«ttlfio p«r.o«»l in tha 
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- end -* 


c-o.a-F-i-p-MJt-i.a.4, 
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ACTA CHIMICV 

A MAGYAR TUDOMANYOS AKADfiMIA 
K£MIAI TUDOMANYOS KOZLEMfiNYEI 

KIADOhIVATALt m’DAFfcST V., ALK<rni4NY-U. 11 


Ab AcU ChimicB oniw, ikAiMt, aAgol H (ranri* nyHven kdc6l Artekea^Bcket a ktaiai 
tudomAnyok kdr^bdL 

Ab AeU Chimica vkItOBd IHatUkbeii jelealk mrg, tdbb ftiact alkot egy kdtet«l« 

A kkaUare nmiat kAairatok, 8#f»pcl !rva, a <‘imrp kiildenddk: 

Acta Okimtea 
B ad ajmt ^ T., Addar-a 1 2. 

Uayancm a cimrc kdldendd mi»d«a BBerkcHttcl IrvrIrxAt. 

Aa AcU Chimica cWisctfat Ara kotMuikMit t>cll.»Jdre 8U Ft, kulfdldrr 110 Ft. 
MfgreudcUietd a belfdld axAuiAra ai BAkadAituai KindOa-rial (Uiidap««t, V., AlkutmAay* 
utca 21. BankcaAmla 04-R?8-i 11-48), a kolfold ftzAmara prdig :i »KiiltUra« konyv U Hfriap 
Kklkcrf^kcdelmi VAllalatnAl (Hudapeat, VI. Szt.iliD lit 21. Haiikazaiula : 15-790-057-50-0:* 2.), 
vagy kiUfOldi k^pviscieteia^l 6t biEomaoyiMAmak 


/ 


adcia Ckimic^m N3jueT TpatcraTU 113 o(i.iacTH xitMHaecKoil Hayfcii Ha pyccKiiM 
HcMeuKOM, aHrJiMJIcKOM H ^paHuyackoH gnuKax. 

• Acta CJtifnicaa auxoaur a araeJiAHAiiH awfiyctcaMH paaiioro o<l%eMa. HearaibKO 
htnyCKOB COCTaBJlHK>T OAHH TOM. 

npcAiiaaHaaciniuc ajm nyCjiiiKaiiitM pykoiiMcN (a HaHcaaTauNOM mi ManNiOce bkhc) 
cJieayer NaapaBJHirb no agpecy : 

Ac$m Cktmifa 

T., AAdar-u,. 12, 

n# nony nie ajpecy HanpaaanTb bchkvk) KoppecfuatA^ hiihr) wr peAiKiiMM. 

nujriHCHaR acna aA'ctm (Aimicoa — 110 ^piiHToa .m tom, 3aKaau npwiNMaeT 
Akadcfmai Kiadd (AlkoimAoy-iitca 21. TcKyniMil caer <)4.87^ 1 11 ,48*. a ana aarpaHHuu, 
iipc;MipHRTHe no bhcbihcH Toproa.ie kmmp m hijit »Kidtura« (Hndapect. VI., Sitalm-ut 21. 
TeKymHil cHCT Av 45-790-057-50-U.12), hjim ito .^rpaHH4Hue npeacrasKTeabcraa n 
) no/iHOMoacHMue. 




Approved For Release 2009/07/13 : CIA-RDP80T00246A003000680001-3 



Approved For Release 2009/07/13 : CIA-RDP80T00246A003000680001-3 



SYNTHESIS OF AL(,OII(M.S H{()M OEFKJNS 
WITH \ MIXTURE OF CARBON MOMCXIDE \M)‘ 

HYDR0(;E\ 


(Hungarian OU and 


MUDIFiEU 

J. BERTY and L. MARkO 
Natural Gat Hetmreh InMilutt, Biidapral- t'ruprtm) 
Rereivcd Auguat 19. I<<S2 


III the r>xo-pr»K;e«« uiefiiM reart with riirbon munoxidr and hydrogen 

to profiure aldehydes : ® 


-CH CH- + CO + H, 


-CH— < H, 

I 

CHO 


Tlua .Muhraia ... a Well e.tabli^hed proir.. f«r the . ......neri.al ,.r»du,ti.in of 

h.giier al.ohol. and the aldehyde* formed are iherelore d.rei .K eo., verted l„ 
alcohol. ... a .croud reaction without ,.reviou, ical.on of the product. 

l.p till now .ohd rataly..!* coniaining cobalt have been u..ed for the com- 
mercial Oxo-pro.e.., like the ordinary Fi.iher Trop.ch cataly.t or .ilicagel 
, with cobalt. The reduction of the aldehyde, na. carried out with copper-rhro- 
mnim calaly.t when the .tarting material wa- a Ki.cher -Trop.ch olefin di.iU- 
I late containing no eulphur. When proccing .defiu. re.ulting fn.m the cracking 

»Hng..en catalv.t. were 

applied. The hydrogenation of .ulphur containing aldehyde, preent. some 

**P^’‘«U>»>«-au»e the aldehyde, enter man v.ide reaction, at the rela- 
ttvnly high temperature at which the sulphur resistant cataly.t. become suffi- 
anH the yields arc therefore rather low. 

u fo*- »•>* Oxo-priHresH, especially the mixtures 

w ich are liquid at room temperature, contain other hydrocarbons beside olefins, 
wch as paraffins, naphthenes and in some cases alim aromatics. Their separation 
from the aldehydes is very difficult, resulting in a considerable decrease in the 
aWehyde yields. Therefore, even when the process is used to produce aldehydes, 
the crude oxo-aldehydes are first reduced to the respective alcohols which 

after separation from the non-olefinic hydriwarbon., are again oxidixed to 
aldeh\deM. 

It was already assumed* by the research workers of the xKuI.rchemie. 
that eyen in the presence of solid cataly.t the active catalyst was cobalt which 
a. ted ... homogeneous phase. This fact was later fully inve.tigatvl by Adkins 
and Krsek[l ] who succeeded in accomplishing the aldehyde synthesis by using 
only a homogeneous phase cobalt catalyst. 

I Art. CaiMira tll/l. 
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Jn the rourne of the conversion into alclchydci^ other produrtM are also 
formed, iucluding 10—20 per cent of the correHjmndiiijt alrohoU. This of 
rofi*<iderable practical importance has only been iiivei^tigaled recently. I. Wendtr 
and co-workers have proved (2, 3 ], that these alcohoN are formed in a homoge- 
neous catalytic reaction from the primary products, the aldehydes. The cata- 
Kst, probably cobalt carbonyl hydride Hr.o((:0)^ i‘ormed from the cobalt com- 
pounds used, is sulphur resiataiit and active only at high carbon monoxide 
partial pressures. The reduction needs somewhat higher temperatures than the 
tKo-process (the above mentioned investigators carried out their experiments 
at an average temperature of 180 — 185 (>) but the other reaction conditions 
are identical. In this manner it has become possible to convert n-butyraldehyde 
into n-hiitylalcohol with a yield of 72%. 

On the basis of the above, the Oxo-synthesis and the subsequent reduction 
i an he carried out m one step in the operation named adirect alcohol synthoaiast* 
Starting from octene-1, a mixture of isomer iioiivl ulcoliols has been produced in 
ulie s lp|> {ibid) with 61% yield. 


(1. ;\atta and co*workeri (4 ] also inveKtigated th«> liirecl alcohol .yntheeia. 
VI orking M ithout hydrogen in the preaence of accondar\ alcohola. they aueoedad 
III gelling a product which conaisted of 70 per cent ulcohola. The one-one mW 
livdrogeii iieceaaary for both the Oxo-proceaa ani] the reduction was pfiwidad 
hy the oecondary alcohol, which in turn waa converted into ketone. 

The importance of the direct alcohol aynthesia couaiata in the fact that tl|p 
reaction which haa hitherto been carried out in two atepa. can now be noea^i^ 
pliahed in a aingle operation. By meana of thia, the rather delicate reduction 
ation — eapecially with raw materials containing aulphur — can ha avnidnL 
From thia point of view, however, the diaadvantage of the 72% yield MhignaS 
b) I. Wender and co-workers is that it makes aepaantiun very diffMnH.YgC 
taking the advantages into consideration, it seemed useful to tn k , «p thn.lltlP^ 
alcohol ayntheaia and, first of all, to clarify the possibility of increaaing dtsi 
hoi yield, in order to make the separation practicable, and by gf ^ 

make the process possible on an industrial scale. In the course of omr vnrfc 
earned out in the Hungarian Petroleum and Natural Gas Research Inatitntn 
III connection with the Oxo-procesa, we, therefore, soon took up the inveatj^n. 
lion of the direct alcohol synthesis, thia being in our opinion the moat prncti* 
l able way towards the realisation of the process. 

Ill order to investigate the influence of temperature, the moat impaitMlt 
variable at the Oxo-proeeas, throe aeries of experiments have been carried etit. 

1 . Homogeneous catalytic lednction of butyraldehyde : 

CH, - CH, — CH, — CHO -t- H, ?* ■ . a CH, — CH, — CH, — CH, OH 

HCs(00)« 


/ 
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! IKK* I KTHKHlIk AUHIHoLK KROM OLBriNU WITH 4 KV OK - AKHuN AVt- 1 7^ 

HYimiMiKV 


2. Oxo xynthi^HiM and direct alcohol HvntheHiiB uith oyclohcxriie ; 



f CO 2H, 


-► 1 H i 

HCo<CX)h 


ClljOH 


3. Oxo ayntheiifi and direct alcohol syhtheMH with cracked gaMiline : 

K - CH - CH, 2H, ► R — Cfll, - CH, - CH,OH. 

• ■ HCo(CO)« 

The experimental conditions as well as the results are shown In Tables K 
2 and 3. For the reduction percentage with butyraldehvde see Figure 1. The 
rtMiurtiori percentage and the quantity of gas reacted (mole ga^ for mole olefin) 
at tfu* experiments with cyclohexene and cracked gasoline can be ^een on Figures 
2 and 3, respectively. The extent of the reduction nas measured h\ the relative 
alcohol content of the oxygenated compounds, the aldehydes and alctihids, 
this value giving more characteristic results than the alcohol content of the 
cn<l produ(*t in percents. The reason for this is that the removal tif cobah. 
winch ne('essarv before the analysis, irreproducildv alters the absolute ahohol 
COM lent, whereas the alcohol-aldehyde ratio dc»es not change essentially. 3'here- 
Inre. fill- latter value is always shown in the figures. In the experiments with 
hut V raldehvde the quantity of gas which reacts is not shown in the figure 
because, as can be seen on Table 1, this is invariably higher than is to be expei'ted 
in accordance with the reduction. Obviously, some kind of a side reaction takes 
place, atid this is still being investigated. 



Fig. 1 

HmmgmmmM cmmiytk rWurtiwi 
Redaction pematage as a fiuMtion oi^ tcroperatnre 
Catalyst : -3.2 mole per cent eobaH staarate, calenlaied for the aldehyde 
Prensure : 160 — 200 atm. 

GaA romposition : 2 1 CO 

Reaction time : 100 mmotm 

!• 
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180 


MAT? mmi L. 


The foUowini; conclusiono may be drawn from the diagrams : 

Under the experimental conditions of the Oxo'process, n-butyraldehyde 
ran be reduced at 150 — 155° C prartirally up to 100 per cent. This 100 per rent 
reduction, however, does not mean that the reaction product consists of butyl- 



I 

I 

h 

ft 

I 


Direct mlcoHol §ynthe»it with cyclohexene 

Reduction pcrrentnfEc (I) and gaa consumption (II) as a function of the temperatvre 
( 4 italy»t : 0,8 mole percent cobaK steardte, calicolaled for the olefin 
Pressure : ISO — 200 atm. 

Gat compotition : 2H|+1 CO 

Reaction time ; 30 minntea 



Oieerf m l cokei eyntheaii mi$k ermcked gmenline 
Reduction percentage (I) and gat contumptiuii (U) at a function of the temperalura 
Catalytt : 1.1 mole percent cobalt atearate, calculated for the olefin 
Pretture : 130 — 200 atm. 

Gat compotition : 211^+ 1 CO 
Reaction time : 60 minutea 
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IMBKT (TirnuiM or auwmw* r» 0 B aura* wmi » viitvbb or camom au<<oxiDB *«» | 8 | 

TABLE 1 

JPfc A ^ • _ - ^.^9 .. - — jk. 

JlMHdMH MOpfl^tMWMt MPMn wW^jwWtm^^y^ 

Chmrgt mdt; W K bwlywOdAyd* i» 110 ml aiotor ipMt 

Catrnfym ; J,2 ■olo % Co itMrMa wil n i hto d far tke aldBkyAo 
Cm tom p o wti ow : H| : CO^S : 1 
RtttftUn tim»; 100 ■ninvlM 
Pressure : 164^200 mtm. 


N«. Gt 
rspariaaM 

Tii^*C 

C9mmmi09 

EiM proAort 

kUAyit 

% 

• AImM 
% 

AIbbM 


dnW-t-aMiM* 

% 

V. 14 

100 

0,01 


•M 

4.1 

V. 10 

110—111 

0.^ 

7.01 

•M 

3.0 

V. 13 

120 

0,01 

0.72 

0.00 

4M 

V. 11 

140-->142 

•M 

1,50 

13.2 

00,0 

V. 17 

140-^15$ 

1.47 

0,04 

17.5 

00.4 

V. 12 

100 

0.00 • 

0.00 

15.0 

044 

V. 16 

U7^170 

1.00 

0,20 

174 

004 

V. 15 

170^100 

1.0S 

0,20 

10,5 

00,3 


TABLE 2 

Dirm flMbI tpmkmU mkk ij dik nm mt 

(Itmrg* mtk ; 0,2 moIw— IM g cydohnMM ia 400 ml m»U» BpWt 
CrnWyn .* O.i wJa % C* BONtM* fm ^tfia 

Gat eaatpaaMtm ? Hg : 0(^t : 1 * 

Hmetitm Imm: M wmkMUm 
Prm$mn: ISO—IM •!& 



B 

HHHH 



1 AMbOp*!* 

AWM 

Alo^brf 

mm 

npauft 

% 

V. 10a 

100—100 

■ ^ 



— 

V. lU 

130—147 

— 

— 

— 

— 

V. 21 

190-167 

0,4* 

Ml 

U7 

20.7 

V. 11b 

16S— lit 

04t 

244 

*40 

•M 

V. 76 

liS 

M4 

14* 

*.7* 

024 

V. IS 

100 — too 1 

•41 

044 

1,71 

014 

V. 14 i 

909-906 j 

04* 

040 

•40 

054 

V. 16 

901-416 1 

' 

AM 

044 

MO 

OM 


9 
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\^2 MBTT U mA«i;6 

TABLE 3 

Dirwl Wc»M $y mtk9§ h miik n'wdM /iiMjaliiM 

Charge a$ack : 37 g mckcd gatoliii* eontaiaiiig 0.15 mole olefin in 370 ml motor spirit 

f atmiyei: 1.1 mole % Co stenmle enlculntcd for olefin 

Cas fo m po s il i on : Hg ; CO — 2 : 1 

Heariimm lime ; 00 wtimnim 

PreMmre : 13^—200 atm. 
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alcohol only* «« Cg ond higho* alcohols are also present. These higher alcohols 
art* formed from higher aldehyde* which in turn are formed faom butyraldehyde 
»» a rexuh of aMol eonveraion. There are, however, hardly any carbonyl eoni* 
pounds in the end product. 

The "imimiim temporatuie at which the formation of cobalt carbonyl and 
the Oxt>-proceM started, respectively, was in the course of our direct synthesis 
experiments approximatdy 145° C. At this temperature practically no alcohol 
ix produced, either with cyclohexene, or with cracked gasoline. By raising the 
temperature, the relative alcohol cositant increases, first slowly, then at a rapid 
rate, and reaches more than 95 per eent at 200—210* C with cyclohexene, and 
90 per cent at. 220° C with cracked gasohae. Alongside with the increase of the 
extent of rednctioa the gas guaatity used in the individual experimsata also 
increases from ^uanthias in aceacdance with the Oxo-reMtion, CO+H, (2 moles), 
to the tpiantity ceneapandhig ta the 100 per cent rednctioa, GO-4'2H| (3 asolce), 
and even somewhat ahave this. The gas eeasamption painU to a mom e xt sns iv o 
reduction than home out by the.iesuks. This latter fact may be caused by souse 
side reaction in which additional gas is absorbed, possihly the homologue fonaa* 
tion of the al c oh o ls : 

— C1M« + C0+SH, ►— ai^CH,0H + II,O <S( 

s 

Comparison of the curves reveals that the reduction of higher aldehyde* is ear> 
ried out with greater difficulty than that of the lower members of the series. 
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I tKKi r rtYVTlMW or AUK>HOLt r»Oll ULKFtfW WITH A HUTritB Of CARBON IfUBOUUB ABD 

VYDBOeXN 

1 1 f an be shown by means of approximate thermodynamic calculations 
1 k 'i' Kcal/mole, Kp=K^ . — 0,37 | that under such reaction 

< irciinistances equilibrium is shifted towards the formation of the alcohol 
l»racti<’ali\ to 100 per cent. It follows from the above that in the course of our 
c\|»erirtients carried out for the same length of time no equilibrium was reached 
and the increased reduction at higher temperatures is due to increased reaction 
rates brought about by them. It is therefore probable that by an adequate 
increase in the duretion of the reaction, an adequate reduction can be accom* 
pli>hcd at lower temperatupes as urell. In spite of the above, the high tempera* 
lure reaction is more interesting from the point of view of conunercial realisa- 
tion. due to better output. Corrosion of the materials of equipment must, how- 
ever. be taken into consideration when applying higher temperature. 

Further, we have investigated the correlation between the temperature 
and the total quantity of the oxygenated compounds formed. Certain investi- 
gators (Hoehn[6]) are of the opinion that the greatest drawback to the direct 
alcohol synthesis consists in the olefins hydrogenating to paraffins due to the 
high temperatures required, without previously participating in the Oxo- 
process. Contrary to this opinion^ in our experiments at higher temperatures, 
uhere conversion to alcohol was nearly complete, 3 moles gas were used for 1 
mole olefin. Had a simple hydrogenation of the olefin taken place, the quantity 
of the consumed gas should have been much less, as only 1 mole gas is used 
for 1 mole olefin in case of hydrogenation. Conse<[|uentiy, no olefin saturation 
of importance took place in our experiments. 

This assumption is also supported by the fac;t that in the liquid product 
the yield of oxygenated compounds calculated for the olefin was constant 
within tm range of experimental and analytical errors. 

The olefin saturation mentioned by oertain investigators probably occurs 
under heterogeneous catalytic conditions. The absence of the saturation reaction 
of the olefins in our homofeoaous catalytic reaction was to be expected, as, 
under these circumstances, the aldehyde fmmation in the Oxo-process is instan- 
taneous and there is no time lelt Isr the hydrogenation of the olefin. 


EXPEMlfENTAL 

The experimenu wm eanrisd out ia an eleetricaOy heated rockius autoclave of $70 ml 
I'he iieceBtary premure was prodocod hy means of a Hofer-type comprossor. A thermocouple 
rearhina mto the autoclave was used frr tempereturr measurentfent and the preseure recorded 
h\ a dbk recording gauge. 

The hutyraldehyde wae prepared from butyl elcohol h)f oxidation with potaseium bkhro- 
riiute [7) end the cyclohexene from cyclohexeuol by dehydration with sulphuric aridfS]. Both 
materials were fractionated ia a Widaeer columii. The purity of the producu exceeded 96 per 
rent in every experiamut. The data af the etarked gaaohae were as laUews : 
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184 9, mmtn i. mabk« 

IwMUk MMnf rifat tl* C : 28% uommttm 

E»4 147* C 40% olefins 

Avenge Mslecyar 100 30% yroffins-napli lh enes 

No. of eorbon Mow Ct— Sipoc, grmrHy 0,7214 


Tho ootiOyot oontfaioO omainihrrfy of ooMt stoofoto on4 no co rrif or iwulKc eobok 
woo noo4. TW ooboh otoonlo wno ptoOneod frow oob^t oeeuto by knint H with tbe eqnhro- 
•nt fOMtily of rtoork ocid and knbsoqnontly dastiUiaf off tbe oeotic oeid and crystal water. 
Cobalt sloaraU to oatoly aoinbie In otfanto sotoonts, Vbo gaso l i ne , and its appMoatton to tboio* 
Oho ra tbH toapla. 


IKroH atooM qmtoss f i wtoft tfdtkmmm 

14,4 g ryrIirbraTn (040 hmIs) and 1 g oobok sloarato wore dtoeo h red in 400 nd motor 
spirit and plaood into tbe antoelBOO. The strong dOntton of tbe alalin sarvod tbe pwpoao to keep 
tbe tempcratwo of tbo roneiton nd n taoo practically aonstant in spke of tbe bigb reaction rate and 
motbcrmic character of tbo (hwproeooa. Bdbia ndng sack bigbly dilated mixtares it o^n 
occanod that dae to tbs largo smoant of boot set froo tbe teas p crat ai o was raked even by SO *C, 
as a rcaak of wbtob tbs oxporbnsnts b s e a ms irtoprodncibb. Tbe dilation does not interfere 
with tbe smooth coarse of dte looetion. 

Tbe aatfctovo was ebargod to 40 atm. wkki carbon monowide and then to 120 atm. with 
hydrogen, wbi^ cotrespends to aboat 24 moles gas, eq ai valsnt to a fourfold excess. Tbe ante- 
clave was then htTrlri to tbo asoenary temperatnre wkboat shaking. Shaking was only started 
when tbe temperataso bad become aonstant. Generally a very qakk, almoA instantaneous 
pitmaic drop took plaee, and tbe censamid gas wm somewhat in excess of tbe <|aantity neces- 
sary for tbo ilisbydi lirtealisn Tbo shaking was oo n tin n ed lor 30 more ininates, dating which 
piotod fbt presomrs #op wm masbTlrriTT Ibakiniprai thin jtorintinatii nrf t bs appa r a tn s s e eled. 
Tbe psosemo wm wsasdsd at mom tom p n r atn r s, and tb* amount of gm rG nsnmif by tbo 
loaolion mdo^atod Amn itoo difltoonce bstwsmt tbo ilaitmg and tbs end prossnros. 

Tki ulim sf ibi end pfidin rm^if fV"n bm k boeanm 

mnsb dmbir in ^ oasm ditr olmafs in air. This to ffsbally dne tb tbo gradual ss n o m tosn of 

Mbro oamytof ant tbo analyato, tbo dlmobrsd asbalt ooaspoands bad to bo r s m e w sd 
Ibam tbo mi OMdaHt haoanm they intmtom wilb tbo lotamrinoHBa This wm a^iovod by 
sttofbif with 3% s^pbatooaoiioo iO *C, wbmtbooabakeomponnds were converted into mbah 
laipbali. "“b tob o aaiom to tbe aalpbaito add sobrtion. After senamtien and dryina 

wkb lime by«tonte tbs and f wdn t to toady In analytos. The determination of tbe carbon^ 
eomponndowmoaRioA and by tbo h|diaiylomiaB cbtorobydmts m etb o d ffl, and that of tbo 
aleobols with pbibabo Tbe advantego of tbe latter m against tbo aeolie anbydrido 

motbod to tbat It to natBtaniSBd by oldobydm. 

Wo wtob to H^mm aar tbonho te Dtoaoior If. Frmmd §m bis valuable assk tan m and to 
tbe btooralory pononnsl whom aaoperoOion wde it poooihle to oompile tbe above data. 


iUMMABY 

OntbsbmtooftbsiAavodsoadbode np er im ents,incroasbigtbetompemtareoftbeOxo»yro- 
cess rosnhod in tbe syntbetos of alcohols at 04 per cent yi^ using ^dobexenc and 90 per cent yields 
wkb cracked gasottM by moans of tbs diroct aleobol synt h esis. Daring tbe redaction eorried oat 
■inakanoonBly wkb tbo OnD-pcoeem tbe olefins were not hydrogenated to paraffins and tbe 
eonvortoon to axygsnatod stoaf sands wm dose to 100 per cent. 

Tbm tbe formation of Awbob from olcBns by direct aleobol synthesis bm boon aiado 
pmeticaly nxyV- and tbo pwsmt to mady lar do v aiap m s nt an an Indnttrial teak. 
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, K. t .» s tHf-l- UK Knoll I.I.nrlW WITH ^ HHTl kl- .-.khov «.i>oxii k ».vi> IKS 

UVOKOOK.V 


UTKRATl KF, 

, II l./kiiii. i;. Kr»,k : .1. Ainer. Chrm. Six'. 7», »k:» /lulm 

• I K. Uvine, M. Orchin : J. Am..r. < Iitmj. ‘2' ^ 

I ir i \f ikw^kin H H Starch ' I \ni**r. (.hem. Sm\ 

I < Cn!l.V < o..«rT.. 

' , \ 'll ,wVr /n ix', ini-. W. Orrhin: J. Ainer. Cheiii. Soo. 71, ilWI (IWM). 
f. a Hoclrn : Chem. W, 482 (H51). 

^ /» 1 »W : Prartiral Orjj. Cheni. 31H- 19. 

K r;i/fii«n : Orn. Synth. Coll. Vol. 1. 18.3— .V 

.. II II. IK Bryanl. D. M. Smith : J. Am«. ( hrm. nh- .A7. ,S7 hi <193o) 

It. guu..ut«livr Oth- Analy»i» V i. l'.inctK.n»l Oroup.. Nrw Aork 1919, 


iiPHMon <:hhte 3 A.nKoro;iEtt H3 ojie«»hhob nPH noMoiuH rASOBofl cmecm 
OKHCH VT/iEPOAA H BOAOPOAA 

tl. BcprM H JI. MapKo 

(Ilcc.iejoMTeJibCKMft HMCTHTyT He*TM H npHpojiHoro raa*. ByaaneniT Beciipem.) 
nocryiiMJio : I#. VI II. IVS2. 

P ea M) M e 


H iioouerce paftoru Haa OKCocMirreaoM roMortHHott mw 

!^ 5 a.auua<vT U'lMeHeHHe TeMIieiMITVPM C OflHOtt CTOpOHM Ha OaMOpOftllCK* KlTa-IHTH* 

KO.kHHr6eH,.MHa. Hbkh vctaMOBVieHO. hto fivTHpa.ib.wiHfl 

wowel nuu. I.paKTHMfCKH W.'l’wHO nO.IVHHTb 9.V'„ HH« 

Sloi B0:.M«)KH0CTH H^iOewaTb He«fix..aH».0CTH 

S!?” KOiiTa»rtH(vKaTa.iMTHMecKoro BoccxaHOB ifHHH OH wojktT fiUTb -lerw oc > u»WTB.ieH, 
Jh nep» 0 Maia.ihHMll AHyxcTyneHMaxun npouect 

/ 

I NAHTTELBARF SYNTHF 5 K VON Al.KOHOl.KN A 1 S OI.FKINKN MU TKl.S FINF.S 

AIS KOH 1 .ENMONOXVI» FM) R AS.SKHSTOKF 

J. BfcHTV I NO I.. M%HK6 
(ytTBuduiiulilut fur \finrrM uml Fr.l*a.., 

LinKTaanaTH •"* '**• '**•’* 


ZI SAMMKM ASSI M. 


in «iirr rinziarn Operation heratfUro U»»eii. 
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1M. 


i ftBBTV abJ L 


l>i»- Ih i l-.rfinhtiritf (Kr I .Ii# nif <la- 

< M« iiM tn rrchiiett* Au'^hetite nirht ahniiiinil. d. h.. <ilt‘ OU-fiiM' tii< ht /n PiiriOliiM n h\drit*rt 

\M nit ii. dirrkit* \lkohoUyntbeHr kaiin duhrr H»H4dil hu< b h irt«i 4 *ltaitli«'h 

uit H-b au^gt'fiihrt werdrn und IMmI xirh ini Falit- der \ t^rMrU^iltiiig vt»ii 

vrrwirklirhrn, aU da!« iir^kfirunglii'h** \rrfahrrn. da hirr dit* hriki** 

drr kontaklkatalytiHriim Krdukfion vtrniH-dfit Hird. 

.loiM-f B‘rtY. Magyar Atvioyolaj Fdl<igaa*K.iBprlrti Iiitrsrt. V«*«i^»rpin » 
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I n d f' X 

1 .nit I.. Diwl .ywUiMi- of from n^fiii. j.ilh « ci.ijturf of 

cJua .oow.«ido «nd h>drotr». - » H .1 M.pKo: HpiiHoH 

enures a.woro^ieU hs ovk^mwb npH noMonn ra.oBo# c*«cH okikm yr^iepoaa 

h MOAOpOAA 

\f T B^k: D«U «* moiiBiue pBper clirom»t<.gr«vby. — M. T. B«K . 4«HMlie 

K npimeHtHBiP *pon»T«>rp«*MM B neoprimnecKol XH»MH 1 ". 

Cy. OUk Md /W4ifc. SyntkB* rfpr««iie fhiori»e 1. A 

the Drtp •ration of •li^WticflmoTOc compound*. — t OJiax m A. llii-aaT. 

tloji^HHC ^popruBMOon co^aMHeHHfl. I. Ho»jt «*t»A noJiyBeMHB ♦top*- 

jai4aTMecKiix cotjwfiiiii 

Tv nu4 mmd A P«rldlh: Smthmk^ of orKonic fluorine rompound* 11. The preparn- 

^ donrf 2-Vluoro^^ -- F. O^inx h A. flaieitT IloJiyHeHHt ♦rrOp- 

oyraHiixecKHX coeAiuieHHlI. II. noJiyntHHc 2-4rrop3T«iDjia 

.. /ujyf^ jt Syntkiow of organio iloorine eomponsda III. The prepn- 

Oa.* •• A. n..Aar: noAy,.HH. ttop- 
oprBMMBKicOT cotViKniM, HI. noJiymenne ♦topMetaiioJu »« 

I I'armM BndKHMp; CoBBMM— fWiecoBtaittim carbon diolidf into »>nO>e.i» 

^ .pTTTb. recur nr«Bp.u,eHHe npHpOANoro r*a., co.iep- 

iKtHcro AsyoKNCh yrJiepOAB ■ cmiresHM* ib:» • 

L FaraAB and M. Radot; UW die SvatheM: vi>ii neaen biolopiech wirkMOten 
^■^-Uenvetea. - Jl BBpr. a M P*A..» Ciune;. 6MO*raBeeKH 
s^^imimuB KOBHB apOHsaoAHLix xp-iaoHa . 
y r ^ L C Baetka and’ J. Siiwm-AWa. Stana-imetrieeha BaetinuaiUlg dee 
NitMiioi*. ■ - 3. r Cifio. Jl. r napra. CtaBacmetpiiiecKoa onpeie- 

jemw noiia krtiwtii 

Af. B»i4mmky : Everieta, a akw aalilaotic. — M. B u A a :i c K ■ • Hoaaill 

amdiiOTHK 

f;.. lieOmyi aad J. UjU UHtaj^t ^ 

hcBoane MilDhoni^ ncid- —The nntnre of the S - O bond. — A- Dipuiaiim 
riirilTin? y-rp.*..*!®** oor*ne«« iH4«u«cy4a4«-a 

M «W30ji-cyjii.*«)i»tJw»»* Ilpicpo** ciwsit S - O 

ft rtm^ I f’mrkkt aad f. JMM Umeetaunaen monoarylierter and diary- 

■ ^^er lUfnaioHderivaU. (VorUafige MitK ilunp) 
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